Progress in understanding the assembly process of bacterial O-antigen.
The discovery that the surfaces of Gram-negative bacteria often carry unique polysaccharide signatures pre-dates most seminal discoveries of molecular biology and biochemistry of the 20th century. The O-antigen component of the lipopolysaccharide has been one of the most intensely studied bacterial polysaccharide surface structures for over 80 years. Yet, many questions about the mechanism of biosynthesis of the O-antigen and its transport to the cell surface remain unanswered. In this review we provide an overview of how the molecular basis of the O-antigen assembly and trafficking were unraveled in a historical context. We pay particular attention to the emergence of novel technological approaches and how they fueled the elucidation of the O-antigen maturation process. Moreover, we provide a brief perspective on the biosynthesis of enterobacterial common antigen and underline the similarities and differences between the pathways used to assemble these two surface polysaccharides. Finally, we highlight key discoveries that led to the understanding of the mechanistic basis of bacteriophage-induced O-antigen modifications. We place special emphasis on the regulation of the length of O-antigen polymers and provide a detailed overview of the models explaining the O-antigen length determination. Finally, we highlight outstanding questions that need to be addressed both structurally and functionally to advance our understanding of the O-antigen assembly, trafficking and export within cellular and molecular contexts.